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PROBLEM TO BE SOLVED: To provide a photopolymerizable composition 
having high sensitivity to light in the visible region and further to light in a 
long wavelength region such as the near IR region, not sensitive to light in 
the UV region and excellent in handling under a white fluorescent lamp. 
SOLUTION: The photopolymerizable composition contains an ethylenically 
unsaturated compound, a cyanine dye and a photopolymerization initiator. 
The cyanine dye has a structure in which hetero atoms bond by way of a 

polymethine chain having a group(d) of the formula as a substituent. In the \ jy 

formula, each of Q1 and Q2 is an arbitrary substituent and Q1 and Q2 may nt^^X 
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2- (p-;* h^r->*^y/U) -4, 6-tf* 
(hy^pp^yu) - s ™h!J7yy, 2- (p-i 
-/nt^t^y^f Jjyu) -4, 6 -If* (h!i^P 
p/^yt-) -s - h!l7y>, 2- ( p - h V M ~ 
4, 6-tf* (hl/^pp^f/U) - s- h!i7y>, 
2- (4 h^v-^T^yU) -4, 6 - tf* (hy^ 
nn^^/v) - s - h !i7y>, 2-^^^yU^^- 
4, 6 -If* (h!l^DPy:f/l/) - s- h!i7yy, 
2 — ^^vvl^sj-— 4, 6 - tf* (H^pp/:^) 
-s-h!i7yy, 2, 4, 6~hy* (y^D^^f 
yu) -s-hy7v/y, 2, 4, 6-hy* (hy^a 
•t^yU) - s~hU7yy, 2-^3vu-4, 6 - tf 
* ( h y yp-t^f/W - s — h y 7y>, 2 — ^ h^r 
>-4, 6-tf* (M7"p^^^) - S -M7y 
>^^#{f6tb, ftt, 2-^^/U- 4, 6-tf* 
(hHpp^/H - s- M72/y, 2-^^^/U 

- 4 , 6 - tf * ( h y ^ p n yf f ;b) — s — h y 7 y 
>\ 2- (p-^ h^ry7xn/u) -4, 6 -If* (h 
y ^ODyJf;U) - s- hy7y> t 2- (3, 4 -3c 
7f>*c >7 ^^yu) -4, 6 — If* (hli^pp^fM 

- s - h y7y>, 2- [1 - (p - * h^v-^m^ 

M -2, 4-y-^>>^-/u] -4, 6-tf* ( b y ^ 

ppy^,U) - s- hJIT^, 2- (p-^h*->* 
^ y /U) - 4 , 6 - tf * ( h y ^ p p ^ — s - h 

y7yy, 2- (p~ i - /nf/ut^y/f y/u) - 
4 , 6 - If* ( h V ^ o a / 3' >\,) - s - h y 7" i? 
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CQtf* (hy^pyffyu) - s - h y TiS^ik^yotim 
[0 0 5 4] X. ^(Dto/>Dyy«ttIiJ|fti: 

ttii, mmms 3-13342 s^n. # 
mme 2-582 41 3-^*, aa«FtF»3 33702 

4tHJ!#W§, M. P. Hutt, E. F. Flslager, L. M Werbelig, Ju 
rnal of Heterocyclic Chemistry, W>7%, No. 3 

(1 9 7 0) «WcE«l*ix4t>^s*H f bixa 0 
[0 0 5 5] *3BW^*«-&ttj|afi8;*«c, SufB (A) fig 
10 ^^^u>f4^Fffifpft-&tt % ME (B) *»Oi>rn 
y^felf, atnWE (C) MU4>cD*«-&BI*»iJSr*#-f- 

-&H\ «3*i-*te^J«#<D*Wt*oT. 20-801 
i%T-feSco^i?* L< . 3 0-7 0li%tfc§^ 
X, mifB (A) fifc^i 0 0ilg|}|:^l 
Sftta (B) /*5><f: (C) f&&b<D&ltmifi0. 1 - 
3 0£Sg|5-C*)S^^*r* b< , 0. 5~2 0SaS|5T- 
fe50^C*t^t^ 0 -^r It, flfrlE (B) jsS^tfltfflE 
(C) tfLftkOim&te. (B) : (C) /^fiffijfc-Cl : 
20 2 0M1 0 : KD%mX~foZ><Df>mtL L<> 1:8 7!? 
?g4 : 1 coS5fflT^^C0^i|#{Z*T^ Lt^ 0 
[0 0 5 6] **W^*«-frtt»««^f4, flfrlgjEft 

yy^j.*7=-yu, (y;^) 7^yp^hy/K (^^) 

^u^v. /j^y t'n;uy^7-/i', ^y t'^fpy k 

30 flMB^ttlf^jg^tti It, mJfa (A) ^co^^u 
>tt^F^Pfb^l 0 Oli^C^Ltl 0-5 0 0f 
ffl^5, m^&2 0-2 0 0fi*gB<7>teHT*^#$tbT^ 

[0057] ^^mmrn^mK^mmw-^^m 

(Mn) fi?l^Mw= 1 000—1 000000, 
L< 10000-50000 0t*5 o X, 

^ y yu^*-7 1 /u^^a^^>i:*t-^ (^ .^) T $ y /U 
40 *»MB^«F*Li^ 

[0 0 5 8] ^cofdi, Mlzjeirt, #ft^n^J, Mx. 
tf. t Ko*/>, p — > h^ry7xy — /U, 2, 6 — 
>~ t -^^yu- p - $ ^y—J^<O^M^P5±M^ 2 

sassy t. w«x tt*i*<oafeffl3|sf^* & * 5 m&fflt* 5 

OSfiSBWT. v/'t^f^^u-h, yKf->/U7^ 
h, h.y^Uy/U7t>77x-K yt^f;l-7y^ 
— K h y uy^y =1— iW-fr-fy) h^co«I^| 
a/jMOHSHT, 37;y, ^coiK^^ 
5JESgf5iMT, h ] )T ] )—^^-9>. tf*ry — 

50 ^.^y, -y- > -7 1 > f t-&tt , y^itJ> f b-^tti , ^- 7' 
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#® ffl "eSS»D SJitPTfci^o 
[0 0 5 9] **W^ttE*fi^tfeiaj««<7?*t*ttJH-i 

[0 0 6 0] r^T\ ^^lilTIl ttJBj*#fc» 
p y/u^\ y ^yMr a y /uyrir^— K 

— /Ix^e/^i^/Urc — ^yl^ ^ o fuy/t) n — yU^e y rf 

f^x-r/K '/d t'uy^ji yu^ey y ^yu^- -t 1 
yUT-fe"^*— K , /pfi/y^y n-yu^yxf ./ux-t 1 
yi'Ti?^ — K t° u- y ^ y 3 -;u^e y 7"f /Ux^f 

T^/K §§g^^/K ggg^^yK i^^yM-^ifl/— 

— K xf./urt hrtf- k ?LS£y^/K ?L^^ 

/K 3 -y h^y/o tr°^-^^y ^-yu^co^^^yu^^ 
tt> ^^y— /K — =^ify — yK ^Tt h>7/ua- 
yK y — y]^j£g£, >^ 

S^y fvu^/U.AT ^ K\ v^y ^/UTir h7 ^ K\ N — y 

[0061] ^:<Dm^mt txfi/ «*^*po* 
i:in*44*, immmtvx. o. 3-7 M 

m, ffiUttO. 5 -5 /mil «r«CifF*L< f4l -3 
, 6 0 - 1 7 OtSS, ftf* - 1 5 0 C C 

use. mmrst ltii, 5&-io»Fn! 
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[0062] ft, ia#, i»E*«-&tt«aj«*»o±jc 

^yuryu=i— yu, t'^t'py Ky, Ttfy^^-uv 
[0 0 6 3] X, ^^jftltlt Tyi^~r>A, 

as, siifcSft^-e^iiiaifcfkiaaa. Exit 

?Lte3*<fc*ffi#yHasi(S Sitfc T/u ^ <y a® ^ J: 9 # 
* U^o £*SflW**ttiif[f 1 . 5-3rarnt^5 D 
X. 3t»**ffi^ftS t J I S B 0 6 0 1 C 

a^saxs^ftSR. x% a*, o. 3 — 1. 0^ 

20 m, ffSKIiO. 4-0. 8/iin8fl[tt5c 

[0 0 6 4] **W^¥JKH3gyJ!E^**^i^S8tt«* 

<T, ^riry^^^y, /^/Wxy-f K7>y, ^yfe^> 
$ 1/ if ^"T l/=7^7^ HeNeU 

— if— , Tyu^ W^-Vl/— if— . Y A G U' — if — „ H 
eCdU— if— , — if— , /utr— if— ^<D 
U-if-Tt^/O^ff 6 0 0 nmJ6*_k<E> 
^«*4»^^bi£*^jftu-if-3ti»***i-5*»^» 
^L<, yUt'— if— % YAGl if— „ ^ 

30 ^^u— if— mcomfci-— if— sr^tf m 

fr % /hfiT?«#«4**ff 1 — if— ^YAGu-if-^s 

[0 0 6 5] #«W<D*I^ttjBrtftf4, 7 0 0-13 
0 0 nm<Dj5:0fiftffiLffim<Dffiffl<DytX\ 7 0 0 

- 1 3 0 0 nnKDifl^ u— if — # Sr3B«^rifi 
($1^— if— «r/flt*T 1 0 s W/m 2 K±<7>iK«ft*»ft 
"CUTtLTtS^. 1 0 2 W/m 2 WT<^iB;*«*3ftft"C 
mjtLXm&lZ&LX 5««±, »^L<f4 10f^W± 

feie*trT^*5*t4-fe— 77-f htt (f^migtt) 

[0 0 6 6] **WoWE*«-&tt^KRHl8iJlig^lij»B 
3ta^3»*^fflt^*afife»i Lttt, Mill h 

y^A, ^at^y^A. s&i G y^-^A, s^rv-e^'y 
a. **asrt-M*A, y-ys@$yjy'yA, 7K&^t:^ 
hy^A, *»ft^y^^, TK^ty^^A, gtst-^h 
y fijR»-f- h y -y a. ;^@$y? y 

so a, »=«»7y--e=:'>jt k , a»t h y Hsa^yj y 
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^ > x =Z J /— /U7 ^ yx^/-/U7^ 

3£®£# !J v*i^<7>T/V# y AJR<^**Sj&s#F* b 
[0 0 6 7] 

1 

(]?£0. 2 4mm) ^ft:^LTfl\ KT/US — 
9^SX»#*It, (A) ^HtM^fp-^ 
b 1) T ? V u — h 1 0 OfiSSB, (B) ^53- i: 
IT, miEftff«<II-4)-e5«bfc>f > ^feJfT-fc 

or, itria— «s:(v) i:^it6x«|g^, r 1s /%c>* 

R ls /^yf/H-T:^^/^t:-7/ui7xtyS^t5 
:>T^>^fe^2M:£lK (C) |S»tU2- (p- 
* h^v^^c^yU) - 4 , 6 - tr^. ( h y ^ o a > ^ 

/u) - s-h97^5It« 1 RVHSft*m&tt b I, 

x. * # ? y t\s&*=?)v/* $ ? y ^m^m^it {^.^ 

It9 0/10, li?^l 1 l4 5 00 0 0) 1 0 OS 
MUt Sr. ^^/uir a y/uy 140 OSfiSM-^ST- 1 

SMfrU 8 0tt'2^S^$^tlJ|:2 /* m 

— /^**»Srlfe*L, 8 0°Ct-2 57mi$^TiIf3 

SrfEHbfc. 

[0 0 6 8] »e>ii^*S-&tt5p)l6fnJM)KSr, iES7 c 

ttffllKlfcS J: 9{C@^L-fc^. 8 3 0 nm. 3 0 mW<£> 
¥3Mfcu— (7/7>f Kr^yftl) cot'- A£r2 
0 mC-ftyfcbfc A^sK^y h 3rflH*t\ 5 0 0 — 1 
0 0 0 r pm^#SEltea(CT*SS>tL, 2fcl*t\ T 

^*y»flk» (3=*4fc«-*^a(ft* rsDN-2 i j 
4>9flMMR») Sr«^Ta«-*-Sri:^ J: 

tt, ftiSEIte-3S6 0 0 r pmT*fcofc 0 r*h Afi^ttffi 
«>6itfc 0 

[0 0 6 9] X, — ^J, 4 0 O^^^cO^feSSlft^ fifeS 
ft'JT (5If»il3 6WfifeS-«T r*;*-/i,$ 
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-FLR40S-W/M/36J ) 1 BfflBSHK bfc 

(I±?l7-</^l||?il rpi-2j ) Sr/H^T^ 

*lfc 0 

[0 0 7 0] H1SM2 

io (b) ^tu, miEAfr«(n-4)-e*bfc>r^K— 

-r , R ls yS.LKR ie #>^^ /ufi X*foZ>^ *s</i> tf y /umr 

B*K7A^ftBlHteSlj:6 0 0 r pmffco 
*:„ ft, 36«-frttariMfc»^«3fc»»tt % *^»fe^35 

[0 0 7 1 ] HtfifllJ 3 

(C) rt^tLT, 2- (p~i-7°Pt^t^y7^ 

20 y /u) - 4 , 6 — tr* ( h y ^ a a p< fvu) - s - h y 

r^>Srffl^fc^tt. JI«WltRIIl:U, *fi^tt 
EK5fttt8 0 0 r pmTfco/c 0 jftS^teffl/S^Ji 
fc c 

[0 0 7 2] MMM4 

(C) «»t Lt, 2- (p-i-^PtVU^y^f 
y /U) - 4 , 6 - (H^Pny ^yu) - s - ^ «J 

(ElteSfcfi8 0 0 r pm^of: 0 r^j, Tfefi^ttffl^;^® 
^■rjtffl^tt, Sv^feC^feU ^rftliif4*SB»&ix 

[0 0 7 3] 1 

(B) ftifttLX. *irE*#:«(TI-3)«ri3tt-5^</UK'y 

tra«K-b-C, *«-&tt¥»KPn»IIKSrf^«ba<ftbfc4: 
40 K7^^*iS@tRSt(i4 0 0 r pmKTT'fc 

0 7C 0 J^l. ^S^ttffi^S^i^flv/T^^^fe^cD^ 
£k&^^£%mifiXfa?A&bi'i. X. »*ffl5><^*fett 

[0 0 7 4] itii&tfi] 2 

(B) ^at, flufB^i^CTdV-Di-^o^^^^yu^^ 

Ltt$t, nT-*>t ire i -^w-r^) 

L T , 36a^tt3pR6Hig!l)iES:f^« L 3Lft bfc t 

so jut b"?^o>mM\mmmz4 o o r Pm ^m 
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[0 0 7 5] $g%0l] 5 

«ag« i : Gmmft+yowtD^m < i > 

y7"f/U7^ !i h/y ^T^ y /U»= 3 5/2 0/ 
10/3 5-e^% (ftii^Jt) (O^fi^ft: (Mw=7 

mmmA^^^m^mmt^m7 smmn. p -y 

y^f/ux-r/ujtf - h 8 0 OSiSBSrSlCSS* 

[0 0 7 6] 
[ft2 0] 
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* [0 0 7 7] Hjf 0J 2 : #<&iS#^ffc^/& ( 2 ) 

* "S CK- 6 9 0" J h o n s o nttM. M2 4 
0, Mw=1^5f) 8 5 5fi*SBSr, SitMlTffl^ 
fctia«Offi|»Aj:3«^^^ttft>ft^4 9 on 
p h^rS/V^y — ;H . 3ffiiffl5, ^h^T" 

>^ y /u-x-y y ^vnn— TvUT-ir^— hi 80 ofi 
SfflSrS/fc^S+i-ADx., 1 2 0°CT\ 1 5 B#f H ^t* 

0, (a-y^/u) ^fi/y/r^ y yl4tt<Z)^fcfi'fi»{£<Z) 



[0 0 7 8] 



CH 2 =CHCOOCH 2 



20 



[0 0 7 9] 



( I ) ] 

* itufB^^J (II-4) Jc&tf 5 A^MffiS (V) -C*>9, ^oX^l», 

• 2 - (p - y h^ry7x^;u) -4 ? 6 - tf-X (hli^oc y ^vu) — s - 

2 3 5S*g|5 

tt^tf-3 1 OSirffi 

38 * [ft 2 1 ] 



y Mi 3 

CH^H^^OCH 2 CH 2 ^(>-^Kc-^Q)~O^CH 2 CH,0) r ^<;H=CH 2 



O 



(CH 2 =CHCOOCH 2 ^cCH 2 OCNfcH 2 ^NCOCH 2 C^CH 2 OTOCHK:H 2 ) , 



CH 2 -C^ CH3 

fi-o-c 2 H 4 o I p t -oH 
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[0 0 8 0] 

• my * ^->t ^ylff 

f^7tfi^tt¥ligTOJIS^8 3 0 nmiDS^U- If— £ 
SWLfc* U*tt»^— (T r e n d o s 
etter 3 4 4 2 T ) «t 9 Bjtft 2 0 0 m J / 
cm 2 , 17 5®. 2~9 8%«r74/^->4: 

Hfc«#LfcSL fctifc-f-hW^o. 7Sfi%St>*r^ 
*^ttl|LBSJSSttffl (tEllii^Uy^NBL) 0. 5 

fcW*«r»J*Sii\ ^REfPB'JBRSrWfco tt^BRBiWJJK* 

epomk (=fixa«5PKgen»j« w + f-2j ) _kco 

[0 0 8 1 ] 
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3 ffiftffl* 
1 0 OfiftgG 
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